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EXTRACTS FROM NOBEL LECTURE.
[Given before the Royal Academy of Science at Stockholm, 1904.]
THE subject of the densities of gases has engaged a large part of my
attention for over 20 years. In 1882 in an address to the British Association
I suggested that the time had come for a redetermination of these densities,
being interested in the question of Prout's law. At that time the best
results were those of Regnault, according to whom the density of oxygen was
15*96 times that of hydrogen. The deviation of this number from the
integer 16 seemed not to be outside the limits of experimental error.
In my work, as in the simultaneous work of Cooke, the method of
Regnault was followed in that the working globe was counterpoised by a
dummy globe (always closed) of the same external volume as itself. Under
these conditions we became independent of fluctuations of atmospheric
density. The importance of this consideration will be manifest when it is
pointed out that in the usual process of weighing against brass or platinum
weights, it might make more apparent difference whether the barometer
were high or low than whether the working globe were vacuous or charged
with hydrogen to atmospheric pressure. Cooke's result, as at first announced,
was practically identical with that of Regnault, but in the calculations of
both these experimenters a correction of considerable importance had been
overlooked. It was assumed that the external volume of the working globe
was the same whether vacuous or charged to atmospheric pressure, whereas
of course the volume must be greater in the latter case. The introduction of
the correction reduced Cooke's result to the same as that which I had in the
meantime announced, viz. 15*88. In this case therefore the discrepancy from
Prout's law was increased, and not diminished, by the new determination.
Turning my attention to nitrogen, I made a series of determinations,
using a method of preparation devised originally by Harcourt, and recom-
mended to me by Ramsay. . Air bubbled through liquid ammonia is passed
through a tube containing copper at a red heat where the oxygen of the air